SHUTTLE CRITICAL ITEMS LIST - oREITER

. SUBSYSTEM :AUNILIARY POWER (APUS) FMEA NO O4=2 =MD12 =13 REV:02/25,33

ASRFMELY :FUEIL SUPPLY CRIT. EUNZ: 1o
B/ RI IME2TE-0030-0017 CRIT. HIDW: 2
P/N VENDOR:J.C. CARTER P/N 60870=3 YEHICLFE 102 103 104
QUANTITY ;3 EFFECTIVITY: X X X

:1 PER FUEL TANEK PHASE(S) : PL X 10 X 00 X DO % I3 X

REDUNDANCY SCREEN: A-FAIL BR-FAIL C-PASE

PREFARED BY: APEROVED BY APPROVED BY (NASA):

DES J R MUNROE DES - ' OSEM duatin oL = .

REL T R BOLTZIXEREL I =y REL A oo

QE W J SMITH QF XLLLE e S (€2 TE N L

ITEM: : 2N
COUPLING, N2 FILL.

FUNCTION:

(1) TO PROVIDE INTERFACE EBETWEEN GROUND SERVICING EQUIFMENT AND FUEL TANT
FOR GNZ FILL AND VENT OPERATIONS. [(2) TO MAINTAIN PROPER SEAT AFTER
SERVICING.

FAILURE MODE:
EXTERNAL LEAKAGE
CAUSE(S):
SEAL FAILURES, PIECE PART FAILURE, CORROSION, CONTAMINATION.

EFFECT(S) ON: ]
(A)SUBSYSTEN (B)INTERFACES (C)MISSION (D)CREW/VEWICLE

(A} LOSS OF REDUNDANT SEALS THEW POSSIBLE LOSS OF ONE APYT SYSTEM
BEFORE MISSION COMPLETION.

(8) LOSS OF REDUNDANT $EALS THEN POSSIBLE LOSS OF SHAFT POWER TO ONE
HYDRAULIC PUME,

(€} ABORT DECISION IS REQUIRED, IF FAILURE QCCURS PRIOCK TO ENTRY
COMMITMENT. -

(0) POSSIBLE LOSS CREW/VEHICLE IF BOTH CAP AND POPPET SEALS FAIL, ANC
(1) THE LEARKING GN2 CONTAINS HYDRAZINE FRGM A DIAPHRAGM PAILURE OR (2)

THE LEAKING SEALS CAUSE TOTAL LOSS OF GN2 PRESSURE (LOS5 OF APU} AND A
SECOND AFPU IS LOST.

(E} FUNCTIONAL CRITICALITY ENFECT - POSSTIBLE LOSS CREW/VEHICLE IF BOTH
CAP AND PQPPET SEALS FATL, AND (1) THE LEARING £N2 CONTAINS HYDRAZINE
FROM A DIAPERAGM FAILURE OR {2} THE LEAKING SEALS CAUSE TOTAL L&ss OF cy:
PRESSURE (LOSS OF APU) AND A SECOND APG IS LOST, QD CAP SEALS ARE NOT
CAFABLE OF CHECRQUT BECAUSE NO TEST PORT OR EQUIDMENT IS FROVIDED. NOT

DETECTABLE INFLIGHT BECAUSE NG MEASUREMENT BETWEEN PGPPET AND CAP SEZALS
EXISTS,.
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SECTVLE CRITICAL ITEMS 1357 « ORETTED

SUBSYETEM 1AUNILIARY POWER (AFUS) FMEA NOQ C4-2 =MDL? ~.3 REV:23.°22

- o

DISPOSITION & RATICKALE:

{A;DESIGH (B)TEST (CHINSPECTION (DIFAILURE HISTORY (EJCPERATISHAL USE

(A} DESIGN

(8

IHE COUFLING IS5 BASICALLY THE SAME DESTGN AS USET ON AFOLLY CEM A7 L=
RCS FUEL AND OXIDIZEZR SYSTEME, EXCEPT TEZ BODY THICKNESS I TEE TIZ W
ARERA HAS BEEN INCREASED 50% MORE OY THE SHUTTLD COUPLING ON THI END T=
COHNECTS TO GROUND HALF. THE BODY MATTZRIAL AHD END FITTING ARE —7-2
WITH DYNATUBE MALE FITTING FOR ORBITER TUBING CONNECTICN,

THE DISTONNECT IS5 CAPFED DURING FLIGHT AMD EAZ DJAL PORPFET TEFTEIL SSaiss
AS WELZ AS TWQ CCNCEMNTRIC INDEPENDENT SEALING RIDGEZS ON THEZ TEF2IL CAC
SEAL. THE DYKATUBZ FITTING HAS DUAL SEALING SURFACES AND 15 MACET of 1°
FH CREs HEAT TREATED TO 145 KSI TTHSTILE HIRTHIN

THZ FTLIGHT HALF QD AND CAP ARE A MATCHED SZT. ANY VIOLATION OF THI=

WOULD RAISE THE CRITICALITY TO 1/1. (STRYICE FANEL SEALS WILL RELIZVT,
) TEST -

THE COUPLING WA= TESTED TO BURAT OF 2,100 BSIG (F.$. = §) DURING
CERTIFICATICN FOR APOLLO RCS USE. SIMTLER COUPL-SS Hi'x =TI TESTES :

¢33 DEG F, 270 75I5, AND VIBRATED A~ 8.7 GZ/EZ.

OYNATUZES WERE QUALIFIED EY RESISTOrLI¥ FQR 272s,050 Iusw-sT C¥IZze U5 -
4,500 PSIG AT 400 LEG F TO =85 DEC F, 12,000 PSI BURST PLUS STNET vIz=r-
AT 4/~ 0.41 G I3 +/- 10 G FOR 3 HR (20 HIM SHIIPS TRCH 5 TO z,300 273,

540 PSIG PROOF AND GN2 LEAKAGE TESTS ARE PERFCRNED AT CCUPLING SUPELIZF
WITH CAPS ON AND OFF. THE PROOF AND GHZ LEAFAGE (AT OPEIN F22) TESTZ 2%
REPILATED AFTER INSTALLATION I¥ THE CRBITER APU SYSTEM. MANINMUM ALLoWaAR
LEAKAGE OF 5 X 103 SCC/3EC APPLIES TC POFPET. THE LDYNATURTS ARE AT ICH
AND TORQUED TO MINIMUM 130 IN~ LB [PER MAQLQZ-304. .
OMRED: POSTFLIGHT SYSTEM INSPECTION, FUEL TANK SERVISING AND Q20 CAF
VISUAL CEECKS ARE PERFORMED EVERY FLOW,.

{C) INSPECTION

RECEIVING INSPECTION
MATERIAL AND PROCESSES CERTIFICATIONS ARE VERIFIZD,

CONTAMINATION CONTROL

CLEANLINESS TO LEVEL 100 IS VERIFIEZD BY INSPECTICH. PARTS PASSIVATION
AND OTHER CORROSION PROTECTION REQUIFEMENTS ARE VERIFIZD BY INSPEZTION,

ASSEMELY /INSTALLATION

MANUTACTURING, ASZFMBLY, AND INSTALLATION REQUIREMENTS ARE VERIFIED EY
INSPECTION. DIMENSIONS AND SURFACE FINISHES ARE VERIFIED BT INSPECTION

NOHQESTRUCTIVE EYALUATIGH
LEAK TEST IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES

'TIG WELDING AND HEAT TREATING ARE VERITIED BY INSPICTION.
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SUBSYSTEM :AUYILIARY FOWER (APUS) FMEA MO 04-2 -MMDl2  -13  RIV:i0I, 16, =3
TESTIHG
WITNESSED AND VERIFIED BY INSPECTION.

HARDLING/PACKAG ING
MANDLING, PACKAGING, STORAGE, AND SHIFFING PROCEDURES ARE VERIFIZD,

{0} FAILURE HISTQRY
SEVIN, LEAFAGE FAILURES DOCUMENTED IN CAR AC1E57, CH TIATS AWD FLZIL
COUPLIKGE (3 CASES DF POPPET/CAP LEAKS = S5TS5 2, 4, 5, FLIGHT LEAFACT ANZ
4 CASES OF POFPET LEAFAGTZ). DR/CAR's ACLIGES9Y, AC3IZ83, ACZ1TS, Al947:,
ADOGES, O0ZF017, AND DAFOOB.

CORRECTIVE ACTION IS TO FROVIDE SAMPLING AT THE GSE/VEHICLE INTERFACE FC
THE FIRST THREE FLIGHTS TJ ASSURE THAT THE GSZ FILTERS ARLE INTAST AT Lo
CCHNTAMINATIOWN IS BEIN: INTRCGDUCED INTG THE SYSTEH.

110

L

"ALEDQ, THE GSE FILTERS ARS BEING CHANGED T9 REMCVABLE ELEMENT INSTZAD 3%

FIXEZD ELZMELRT FILTERE TO FALILITATZ =ZZDUTER CTLZANDNG ASC ZEYING o5 T=EX CE:
ASSEMELY,
HO VEHICLE/MTISSION THEEATEMNING LEAKS HAVE EZE EXPERICZLIZL.

(E) OPERATIONAL USE . .
IF LEAXACE IS CETEZICTED BY THE GROUND CRIW, THI WORST CASE (FUZL LZiiATT,
15 ASSUMED AND THE CREW HAS OPTICN TO RUI APU To BIPLETICN.




